Enhanced fatty acid synthesis in hyperinsulinemic rat fetuses.
The relationship between insulin-induced macrosomia and fetal fatty acid synthesis in nine pregnant rats was evaluated using the tritiated water technique. On days 19 and 21 of gestation, alternate fetuses were injected with equal volumes of either saline or insulin (5 units). Fetal hyperinsulinemia resulted in a significant increase in fetal weight and selected organ weights (liver, lung and carcass). Significant increases in fatty acid synthesis in fetal liver and carcass were observed on day 22 of gestation. In liver tissue, increased fatty acid synthesis occurred as evidenced by increased tritium incorporation into fatty acids in insulin-injected fetuses, 690 +/- 124 cpm/liver, compared to controls, 400 +/- 92 cpm/liver (P less than 0.001); higher fatty acid content, 16.0 +/- 1.3 mumol/liver in hyperinsulinemic fetuses, compared to 12.3 +/- 1.0 mumol/liver in controls (P less than 0.005); and a higher fatty acid specific activity, (expressed as tritium counts per minute per micromole fatty acid) 44.5 +/- 8.6 cpm/mumol fatty acid, compared to control levels of 33.0 +/- 7.5 (P less than 0.005). Analysis of carcass revealed higher tritium incorporation into fatty acids in insulin-injected fetuses, as compared to controls, 2136 +/- 172 versus 1139 +/- 122 cpm/carcass (P less than 0.001); higher fatty acid content, 68.1 +/- 7.3 versus 59.4 +/- 6.4 mumol/carcass (P less than 0.05); and fatty acid specific activity, 34.5 +/- 4.8 versus 21.9 +/- 4.4 cpm/mumol (P less than 0.001), respectively. There were no differences in the incorporation of tritium into fatty acids or fatty acid content in the lung, brain and placenta in the insulin-treated fetus as compared to control littermates. The data indicate that insulin is a lipogenic hormone for the fetus and that this model can be used as a means of studying effects of insulin on fat metabolism in fetal life.